Abstract. Two equivalent ways of looking for mutually unbiased bases are discussed in this note. The passage from the search for d+1 mutually unbiased bases in C d to the search for d(d+1) vectors in C d 2 satisfying constraint relations is clarified. Symmetric informationally complete positive-operatorvalued measures are briefly discussed in a similar vein.
Introduction
The concept of mutually unbiased bases (MUBs) plays an important role in finite-dimensional quantum mechanics and quantum information (for more details, see [1] [2] [3] [4] and references therein). Let us recall that two orthonormal bases {|aα : α = 0, 1, . . . , d − 1} and {|bβ : β = 0, 1, . . . , d−1} in the d-dimensional Hilbert space C d (endowed with an inner product denoted as | ) are said to be unbiased if the modulus of the inner product aα|bβ of any vector |bβ with any vector |aα is equal to 1/ √ d. It is known that the maximum number of MUBs in C d is d + 1 and that this number is reached when d is a power of a prime integer. In the case where d is not a prime integer, it is not known if one can construct d + 1 MUBs (see [4] for a review).
In a recent paper [5] , it was discussed how the search for d + 1 mutually unbiased bases in C d can be approached via the search for d(d + 1) vectors in C 
The two approaches
It was shown in [5] how the problem of finding d + 1 MUBs in C d , i.e., d + 1 bases
satisfying
can be transformed in the problem of finding
and
(In this paper, the bar denotes complex conjugation.) This result was described by Proposition 1 in [5] . In fact, the equivalence of the two approaches
for a = 0, 1, . . . , d and α = 0, 1, . . . , d − 1, a condition satisfied by the example given in [5] . The factorization of w pq (aα) follows from the fact that the operator Π aα defined in [5] is a projection operator. The introduction of (6) in (3), (4) and (5) leads to some simplifications. First, (6) implies the hermiticity condition (3). Second, by introducing (6) into (4) and (5), we obtain
respectively. It is clear that (7) follows from (8) with a = b and α = β. Therefore, (3) and (7) are redundant in view of (5) and (6) . As a consequence, 
and satisfying the trace relations 
Equivalence
where a = 0, 1, . . . , d and α = 0, 1, . . . , d − 1. An alternative and more simple way to obtain the |aα vectors from the w(aα) vectors is as follows. Equation (8) leads to
to be compared with (2) . Then, the |aα vectors can be constructed once the w(aα) vectors are known. The solution, in matrix form, is
Therefore, we can construct a complete set {B a : a = 0, 1, . . . , d} of d+1 MUBs from the knowledge of d(d+ 1) vectors w(aα). Note that, for fixed a and α, the |aα vector is an eigenvector of the M aα matrix with the eigenvalue 1. This establishes a link with the above-mentioned diagonalization procedure.
A parallel problem
The present work takes its origin in [6] where some similar developments were achieved for the search of a SIC POVM. Symmetric informationally complete positive-operator-valued measures play an important role in quantum information. Their existence in arbitrary dimension is still the object of numerous studies (see for instance [7] 
